Characteristics of endogenous γ-aminobutyric acid (GABA) in human platelets: functional studies of a novel collagen glycoprotein VI inhibitor.
gamma-Aminobutyric acid (GABA) is the major inhibitory neurotransmitter in the central nervous system, and it also appears in peripheral tissues. Platelets are anuclear blood cells that play a central role in hemostatic processes. Although platelets possess a GABA uptake system, the functional activity of GABA in platelets has remained unclear. We determined that GABA is abundantly distributed in the platelets at a concentration of approximately 1.03 ng/10(6) cells. GABA (0.5 μM) specifically inhibited collagen-induced platelet activation accompanied by [Ca(2+)]i mobilization, phospholipase Cγ2, protein kinase C, Akt phosphorylation, and hydroxyl radical formation. In addition, GABA interfered with fluorescein isothiocyanate-collagen binding to platelet membranes and produced a concentration-dependent shift in the collagen concentration-response curve and a Schild plot slope of -0.96 ± 0.11, indicating competitive inhibition. Platelet activation induced by convulxin, a glycoprotein VI agonist, was inhibited by GABA, whereas activation induced by the integrin α(2)β(1) agonist, aggretin, was not. Immunoprecipitation and surface plasmon resonance revealed that GABA binds directly to glycoprotein VI in human platelets with equilibrium dissociation (binding) constant (K(D)) of 41.4 nM. The closure time of whole blood and the occlusion time of platelet plug formation were significantly prolonged by GABA in vivo. In this study, GABA is a specific inhibitor of collagen glycoprotein VI and may be involved in an endogenous negative feedback mechanism for platelet activation. Thus, GABA may represent a potential target for the development of novel interventions for the treatment of cardiovascular diseases associated with platelet activation, such as stroke and myocardial infarction. GABA is abundantly distributed in the platelets. GABA inhibited platelet activation stimulated by convulxin. GABA directly associated with glycoprotein VI in platelet membrane. GABA prolonged the closure time of whole blood and the occlusion time of platelet plug formation in vivo.